CLAIMS 



I/We claim: 

[d] 1. An apparatus for transferring heat from a microelectronic device, 

comprising: 

a first heat transfer portion positioned to face toward a first surface of a 
microelectronic device module; 

a second heat transfer portion positioned to face toward a second surface 
of the microelectronic device module, the second heat transfer 
portion facing generally opposite from the first heat transfer portion, 
at least a part of the first heat transfer portion being spaced apart 
from the second heat transfer portion to receive the microelectronic 
device module; 

an intermediate portion disposed between the first and second heat 
transfer portions; 

a first heat transfer fin having a first length and extending away from at 
least one of the first heat transfer portion, the second heat transfer 
portion and the intermediate portion; and 

a second heat transfer fin extending away from at least one of the first heat 
transfer portion, the second heat transfer portion and the 
intermediate portion, the second heat transfer fin having a second 
length different than the first length. 

[c2] 2. The apparatus of claim 1 wherein the first heat transfer fin is 

integrally connected with at least one of the first heat transfer portion, the second 
heat transfer portion and the intermediate portion, and wherein the second heat 
transfer fin is integrally connected with at least one of the first heat transfer 
portion, the second heat transfer portion and the intermediate portion. 
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[c3] 3. The apparatus of claim 1 wherein the first and second heat transfer 

fins are the only heat transfer fins of the apparatus. 



[c4] 4. The apparatus of claim 1 wherein the first and second heat transfer 

portions are generally parallel and wherein the first and second heat transfer fins 
extend generally normal to the first and second heat transfer portions. 

[c5] 5. The apparatus of claim 1 wherein the first heat transfer fin is 

positioned closer than the second transfer heat fin to the intermediate portion, and 
wherein the first length of the first heat transfer fin in less than the second length 
of the second heat transfer fin. 

[c6] 6. The apparatus of claim 1 wherein an opening is positioned between 

the first and second heat transfer portions, the opening being sized to receive the 
microelectronic device module, and wherein the second heat transfer fin is 
positioned closer than the first heat transfer fin to the opening, further wherein the 
second heat transfer fin is longer than the first heat transfer fin. 

[c7] 7. A computer assembly, comprising: 

a connector configured to mount to a support having a support plane, the 
connector having a receptacle with an insertion axis oriented at an 
acute angle relative to the support plane; 

a microelectronic device module having at least a portion received in the 
receptacle, the microelectronic device module having a first side and 
a second side facing opposite from the first side, the microelectronic 
device module including at least one microelectronic device; 

a heat transfer unit coupled to the microelectronic device module, the heat 
transfer unit including a heat transfer portion facing toward the 
microelectronic device module and extending generally parallel to 
the insertion axis, the heat transfer unit further including first and 
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second heat transfer fins integrally formed with and extending away 
from the heat transfer portion. 

[c8] 8. The assembly of claim 7 wherein the heat transfer portion includes a 

first heat transfer portion facing toward the first side of the microelectronic device 
module, and wherein the heat transfer unit includes a second heat transfer portion 
facing toward the second side of the module, and an intermediate portion 
extending between the first and second portions, with the microelectronic module 
positioned between the first and second heat transfer portions. 

[c9] 9. The assembly of claim 7 wherein the heat transfer portion includes a 

first heat transfer portion facing toward the first side of the microelectronic device 
module, and wherein the heat transfer unit includes a second heat transfer portion 
facing toward the second side of the module, and an intermediate portion 
extending between the first and second portions, with the microelectronic module 
positioned between the first and second heat transfer portions, further wherein the 
first fin has a first length and the second fin has a second length different than the 
first length. 

[do] 10. The assembly of claim 7, further comprising a clip positioned to 

releasably secure the heat transfer unit to the microelectronic device module. 

[en] 11. The assembly of claim 7 wherein the heat transfer unit is attached to 

the microelectronic device module with at least one fastener. 

[d2] 12. The assembly of claim 7 wherein the heat transfer portion and the 

insertion axis are oriented at an angle of from about 30 degrees to about 60 
degrees relative to the support plane. 
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[d3] 13. The assembly of claim 7 wherein the heat transfer portion and the 

insertion axis are oriented at an angle of about 45 degrees relative to the support 
plane. 

[d4] 14. The assembly of claim 7 wherein the at least one microelectronic 

device includes a memory chip. 

[d5] 15. The assembly of claim 7 wherein the first heat transfer fin has a first 

length and the second heat transfer fin has a second length different than the first 
length. 

[d6] 16. The assembly of claim 7 wherein the first and second heat transfer 

fins terminate at approximately the same distance from the support plane. 

[d7] 17. An apparatus for transferring heat from a microelectronic device 

module, comprising: 

a first generally planar heat transfer portion positioned to abut against a 
first surface of a microelectronic device module, the first heat 
transfer portion having a first end region and a second end region; 

a second generally planar heat transfer portion positioned to abut against a 
second surface of the microelectronic device module, the second 
heat transfer portion facing generally opposite from the first heat 
transfer portion and having a first end region and a second end 
region, the first and regions of the first and second heat transfer 
portions being spaced apart from each other to receive the 
microelectronic device module; 

an intermediate portion positioned between the second regions of the first 
and second heat transfer portions; 

a first heat transfer fin having a first length and extending away from at 
least one of the first, second and intermediate portions; and 
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a second heat transfer fin extending away from at least one of the first, 
second and intermediate portions, the second heat transfer fin 
having a second length different than the first length. 

[d8] 18. The apparatus of claim 17 wherein the first heat transfer fin is 

integrally connected with at least one of the first heat transfer portion, the second 
heat transfer portion and the intermediate portion, and wherein the second heat 
transfer fin is integrally connected with at least one of the first heat transfer 
portion, the second heat transfer portion and the intermediate portion. 

[d9] 1 9. The apparatus of claim 1 7 wherein the first and second heat transfer 

fins are the only heat transfer fins of the apparatus. 

[c20] 20. The apparatus of claim 17 wherein the first and second heat transfer 

portions are generally parallel and wherein the first and second heat transfer fins 
extend generally normal to the first and second heat transfer portions. 

[c2i] 21. The apparatus of claim 17 wherein the first heat fin is positioned 

closer than the second heat fin to the intermediate portion, and wherein the first 
length of the first heat fin in less than the second length of the second heat fin. 

[c22] 22. A computer assembly, comprising: 

a support having a support plane; 

a connector carried by the support, the connector having a receptacle with 
an insertion axis; 

a microelectronic device module having at least one microelectronic device 
and having at least a portion received in the receptacle; and 

a heat sink having a first portion, a second portion facing opposite from the 
first portion and an opening into which the microelectronic device 
module is received, the heat sink further having at least one fin 
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extending away from the module at an acute angle relative to the 
support. 

[c23] 23. The assembly of claim 22 wherein the insertion axis is positioned at 

an acute angle relative to the support plane. 

[c24] 24. The assembly of claim 22 wherein the at least one fin includes a first 

fin and wherein the heat sink further includes a second fin, with the first fin having 
a first length and the second fin having a second length different than the first 
length. 

[c25] 25. The assembly of claim 22 wherein the at least one fin is generally 

non-parallel with the insertion axis. 

[c26] 26. A computer assembly, comprising: 

a support having a support plane; 

a first connector carried by the support, the first connector having a 
receptacle with a first insertion axis positioned at an acute first angle 
relative to the support plane; 

a second connector carried by the support, the second connector having a 
receptacle with a second insertion axis positioned at an acute 
second angle relative to the support plane, the second angle being 
at least approximately the same as the first angle; 

a first module received in the first receptacle, the first module including at 
least one microelectronic device and having a first end region 
spaced apart from the support; 

a second module received in the second receptacle, the second module 
including at least one microelectronic device and having a second 
end region spaced apart from the support; 
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a first heat sink carried by the first module and having at least one first fin 
oriented at an acute third angle relative to the support plane; 

a second heat sink carried by the second module and having at least one 
second fin oriented at an acute fourth angle relative to the support 
plane, the at least one second fin being positioned proximate to the 
first end region of the first module, with the first end region being 
interposed between the at least one second fin and the support. 

[c27] 27. The assembly of claim 26 wherein the first heat sink has a first 

opening into which the first module is received, and wherein the second heat sink 
has a second opening into which the second module is received. 

[c28] 28. The assembly of claim 26, further comprising a clip positioned to 

releasably secure the heat transfer unit to the microelectronic module. 

[c29] 29. The assembly of claim 26 wherein the first module includes a first 

face and a second face facing opposite from the first face, and wherein the first 
heat sink includes a first portion facing toward the first face, a second portion 
positioned facing toward the second face, and an intermediate portion between 
the first and second portions, further wherein the intermediate portion is 
interposed between the support and the at least one second fin of the second 
heat sink. 

[c30] 30. An apparatus for transferring heat from a microelectronic device 

module, comprising: 

first heat transfer means for receiving heat from a microelectronic device 
module, the first heat transfer means being shaped to face toward a 
first surface of the module; 
second heat transfer means for receiving heat from the microelectronic 
device module, the second heat transfer means being shaped to 
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face toward a second surface of the microelectronic device module, 
the second heat transfer means facing generally opposite from the 
first heat transfer means, at least a part of the first heat transfer 
means being spaced apart from the second heat transfer means to 
receive the microelectronic device module; 
an intermediate portion disposed between the first and second heat 
transfer means; 

first fin means for transferring heat away from at least one of the first and 
second heat transfer means, the first fin means having a first length; 
and 

second fin means for transferring heat away from at least one of the first 
and second heat transfer means, the second fin means having a 
second length different than the first length. 

[c3i] 31. The apparatus of claim 30 wherein the first fin means is integrally 

connected with at least one of the first heat transfer means, the second heat 
transfer means and the intermediate portion, and wherein the second fin means is 
integrally connected with at least one of the first heat transfer means, the second 
heat transfer means and the intermediate portion. 

[c32] 32. The apparatus of claim 30 wherein the first and second heat transfer 

means are generally parallel and wherein the first and second fin means extend 
generally normal to the first and second heat transfer means. 

[c33] 33. The apparatus of claim 30 wherein the first fin means is positioned 

closer than the second fin means to the intermediate portion, and wherein the first 
length of the first fin means is less than the second length of the second fin 
means. 
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34. A method for manufacturing a computer, comprising: 

mounting a connector to a support, the support having a support plane, the 
connector having a receptacle with an insertion axis oriented at an 
acute angle relative to the support plane; 

electrically coupling a microelectronic device module to the connector by 
inserting at least a portion of the microelectronic device module into 
the receptacle along the insertion axis, the microelectronic device 
module having a first side, a second side facing opposite from the 
first side and at least one microelectronic device; and 

coupling a heat transfer unit in thermal communication with the 
microelectronic device by positioning a heat transfer portion of the 
heat transfer device to face toward the module, the heat transfer 
portion extending generally parallel to the insertion axis, the heat 
transfer device further including a first heat transfer fin having a first 
length and extending away from the heat transfer portion, the heat 
transfer device still further including a second heat transfer fin 
having a second length different than the first length and extending 
away from the heat transfer portion. 

35. The method of claim 34 wherein the microelectronic device module 
includes a first microelectronic device positioned on the first side of the 
microelectronic device module and a second microelectronic device positioned on 
the second side of the microelectronic device module, further wherein the heat 
transfer portion includes a first heat transfer portion and wherein the heat transfer 
unit includes a second heat transfer portion, further wherein coupling the heat 
transfer unit includes receiving the microelectronic device module between the 
first and second heat transfer portions. 
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[c36] 36. A method for manufacturing a computer, comprising: 

mounting a first connector to a support, the first connector having a first 
receptacle with a first insertion axis positioned at an acute first angle 
relative to the support; 
mounting a second connector to the support, the second connector having 
a second receptacle with a second insertion axis positioned at an 
acute second angle relative to the support, the second angle being 
at least approximately the same as the first angle; 
receiving a first microelectronic device module in the first receptacle, the 
first microelectronic device module including at least one 
microelectronic device and having a first end region spaced apart 
from the support; 

receiving a second microelectronic device module in the second 
receptacle, the second module including at least one microelectronic 
device and having a second end region spaced apart from the 
support; 

positioning a first heat sink in thermal communication with the first module, 
with at least one first fin of the first heat sink oriented at an acute 
third angle relative to the support; and 

positioning a second heat sink in thermal communication with the second 
module, with at least one second fin oriented at an acute fourth 
angle relative to the support, the at least one second fin being 
positioned proximate to the first end region of the first module, with 
the first end region being interposed between the at least one 
second fin and the support. 



[c37] 37. The method of claim 36 wherein positioning a first heat sink includes 

positioning a first heat sink having at least two first fins, with one first fin having a 
different length than that of the other. 



[1 0829-871 2/SL031 300.004] 



-20- 



10/16/03 



[c38] 38. The method of claim 36 wherein positioning a first heat sink includes 

positioning a first heat sink having at least two first fins, with one first fin having a 
different length than that of the other and with ends of both first heat sinks being 
positioned at approximately the same distance from the support. 
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